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MAINTENANCE OF THE PPES-4O0 POWER PLANT IN THE USSR

A. V. Morozov
Candidate of Technical Sciences

Steam mobile eliertric power plants with & :apecity of 40 kiiowatts (PPES. “
40) are now in use at many logging enterprises. :

The PPES-40 is e rather complex power plant Itz steam assembly operates
in a closed system, for which it 1s equipped with condenser equipment. The
experience gained in operating this plant during the harsh 1955 - 1950 fall
and winter season and during the past summer has corfirmed the soundness of
its design

Successful operation of the PPES-L40 depends to a great extent on timely
and correct technical maintenance of all its parts, cleunliness of sll parts, H
and observance of operational and lubrication direccions Proper treatment of : :
boller water is also very important. When basic maintenance, lubrication, and r
vater treatment directions are violated, the boiler goes out of order frequently
the steam engine wears out prematurely, and the plant requires more repatrs
than planned.

Pagsing over the mechanics and technical characrteristire of the PPES-L4O
since thege were briefly described in Lesnaya Promyshlernost’', No €, 1549,
this article will be devoted to a discuUssIon el some Important maintenance
and operational problems of the plant, with emphasis on water treatment and
lubrication problems.

Boiler Feed Water amd Its Treatment

) Proper feed-water quality is most important for normal and uninterrupted
operation of the boiler and engine., The boiler should be fed only pure water
containing no foreign matter or solutes (saline kardgess).
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As 1t vaporizes, the feed water for PPES.LO boilers must not leave scale
deposits on the tube walis. Tt must not clog the beiler with silt and mud or
cause the metal to corrode. Finally, the feed water must not foam and be
carried into the superheating tubes.

As already stated, the boiler of the PPES.LC operates in a closed
system, After its use in the engine, much of the steam is cordensed; after
repcval of cil, the condensate is returned to the boiler., Water and condensate
losses, amcunting to about 10 percent per cycle, sre replaced with fresh water
which is fed 1isto the system. The ccndensate contsins no silt and salipe
bardness, bui Joes coatain particles of cil whish vere picked up by the eteam
while passing through the sieam engine, 011 particles in the feed water have
a very harmful ffe-it on the boiler tubes; when teey, together with scale,
adhere to the *ube walls, tbe turnipg through ard breaking of the tubes is ac-
celerated.

The quality of boiler feed wrter for the FPE3.40, conslsting of chemically
purzfied water and condensate, saouil mest <he follewing siandards:

Values
Temporarily
Fesd Water Quality ZIndex Normal Fermigsible

Total hardness, degrees (German!, not mcre than
Total slkaiinity, degrees (German), not m::;2 than
Dry residus in condensate, mg/i

Dry restdue in cherically purilied vater, mg/ 1
Oxygen content i{n feedwa‘er, mg/l, uct more than
Reactian (p¥)

0il conteut in :cedensate, mg/l, not mcre than
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An increese in Lariness, aikalinity, dry residus, and oil content is per-
missible for a7 more “man 50 hcurs, and not more frequentiy than once every
2.3 months.

Water ted ‘nu-
can be removed by ordirary filtraticn. The norvmal quaelity of boiler vater and
steam must be mainrained when not mer: than 1.5 percent of the steam is used
for blowso{f purposes,

Feedirg unsolteped water intc the Teoiler 1s permissivle only when the plant
is started fcr the firast time and in cases cf emergency. Eachk instance of feed-
ing unscftened water irntc the boller must be recorded orn & special document,
After the boller has been etarted and the filters of the plant have gone inoto

action, boiler water guality is quickly restored by vigorous blowoffs.

Fer proper preparstiion of feed water which iz ¢c be admiited into the
boiler, tke plant is equipped with gravel and Wofatit filters, an oil separator,
manusl and steam-Ariven pumps, a pipeiive, and fittings,

Susperded impurities are remcved from the water by allawing them tc settle,
To mccemplish “his, 1t is recommended tnat a tank n21d¢ing nct less than 5 cubic
meters be ref up at cr near the plant., The outlet from such & tank aheuld be
located somewhat abcve the bottom of the tank.

The gravel fiiier, serving as a mechanical purifier, iz & steel cylinder
1,400 millimeters high, rilied with sbout 60 liiers of quartz sand particles
1.2-1,8 millimeters in dlameter, The water passes through this filter from top
to bottom and is then directed “» the Wofatit filter. The highest water pressure
in the filter is % atmospheres (gauge), When the gravel has become dirty, 1t is
washed by feeding water in the opposite direction, from the bottom upwards, until
the water again flows clear.

-

RESTRICTED

Sanitized bopy Approved for Release 2011/10/17 : CIA-RDP80-00809A000700030673-0



[ N |

- Sanitized Copy Approved for Release 2011/10/17 : CIA-RDP80-00809A000700030673-0

.
RESTRICTED
RESTRICTED [ ]

The gravel filter will operate for about 8 hours when contamination is
neavy, 3C-35 hours when it is light.

After mechanical filtration, the water is conducted into the Wofatit
filter for softening. Passing through 1t als¢ from tep to bottom, the yater
gives off its saline hardness to the Wofatit (Wofatit is a resinous residual
produst of ccal or lignite distillation), that 1s, an exchange reaction takes

place.

in PPES-LO plants of the first series, the Worfatit filter consisted of
& cylinder 900 millimeters high, =50 m'llim ters in diameter, and with a
sapacity of 30 liters ¢f Wofatit. 1In plants of the 1950 series; the height
of the cylirder was increased 1o 1,200 miliimeters and its volume to 40 liters
of Wofatit,

Normai productivity of the earlier filter was 100 li1ters of water per
bour; that of the larger filter 18 tvice as great,

The iength of service of the Wefatit fi{lter «vt cut restoration {regenera.
ticu) depends above all on the nardness of the feed vater,

Normal length of service of the Wefatit fiitér 'n hours zan be computed
by a formula, the murerator of whick 1s the produczt of the volume of the filter
and the coefficlent of exchange /1.2 anl the dercmirator of vhichk 1s the prod-

. uct of the mwmerically expressed degrees of herdress of untreated water and
feed water. Tous. the lengtl of service of u 3G.ilter filrer having & produc-
tivity of 100 litere of water per hour and treating water with a hardness of
10 degrees will equal

30 -

1'2 " oy
0 70,1 30 murs.

When the harinesaer of Lotreated vater sre 20 30 amd LO degrees, the zorres..
ponding lengihe cf -eivi:e are 18, 12, and 2@ nouza.

flitration excecds 0.1 aegree,
I teble aalt,

When +he rarinees of the fa

the Woefatit gust Le washed sni restored w

Bg&»re esch regeneration, the Wefatit filter is vashed and stirred up with
a gtream of water iirectel upward., Wes' the fiiver {5 to scften water vith a
pardness of up to 20 degreea, about 3 kiligrams of vable salt are neceasary to
reatore it; when the water 1s harder, 4 kiiecgrams are required. The salt can
be added through the upper cover of the cviinder or can be poured into the
filter ir sclutfon. The solution must atand iy the filter for about 25 minutes,
whereupon 1% iz drained dff threough the lower valve.

~ers the feedwater tank with

Since some c1l evedes the g1l separatsr, en-
15 recessary to remove this oill

’
the condensate, and floats on the surface, 1t
syatematically.

Lebricaiion of Assentiies and Mechanisms

Lubrication of the steam engine and other gechanisms s a mcst important
maintenance operat: The folloving lubricants are recommended for Jubrication
of the plart's varizu- jarts:

1. Cylinder oil Vapor (GOST 788.43) or cylinder oil 6 (COST 31590-46), for
lubrication of steam cylinders and feed pumps.
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2. CGrease 1-13 (COST

can occasionally be substituted, for
denser equipment, exhaust fan motor,

3. Avtol 10 or Avtol

shaft and camshaft cases and for lubrication

faces of the engine.

Lubrication materials
temination,
is changed in crankcases,
fresh o1l is not mixed

Before lubricat
the cases should be th,
with the used,
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for which another grease (GOST 1951.43)
lubrication of the bearings of the con-
and electric generator.

18 (GOST 1862-L2), for use in the steam engine crank-

are kept in special containers to
ors are 'illed, they should be cleaned,
oroughly flushed so that the

011 should be poured into pressure lubri-

cators only through a screen.

Recommended 5ils and
the PPES-40 are shovn in t

Lubricant ard Veolume
in One Lubrication

No of
1 Lubrication Puint Points
Steam eng:ne 1
crankshaft cage
Steam engine 1
camshaft case
Crankshaft 1
° governor case
Lubricator over 1
throttle valve
lever
Pressure lubrics. 1
tor for lubrica-
tion of cylindere
Steam engtine pis. 2
ton rods
Lubricators on é

steam pumps

Steam pump piatan 4
rzds and slide
valvs rods

Condenser mecha-. 2
nism bearings

Condenser vane fan
bearing
Exhaust fan motcr 3
bearing

Electric generatcr
hearings

ny

Automatic circult 2
breakers

Avtol 10 or 18; 4.5
liters

Avtol 10 or 18; b
liters

Avtol 190

Avtol 10 or any
engine o1l

Cylinder oil Vapor

(GOST 7868.43} or cy-

linger o011 €

ransformer oil

R .
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of joints and other friction sur-

prevent their con-
When oil

lubrication directions for the various mechanisms of
he following table,

Lubrication Directions

Check 01l level before start-
ing =ngine

Change oil and clean 0il filter
after each 100 hours of opera-
tion

See that governor veights are
lightly dipped in o4l

Check daily and refill as
needed

ineck level before starting
engine; add oil as needed

Lubricate with o1l can
eeveral times daily

Fill lubricators at start of
shift and replenish as
needed

brizate with o1l can several
Times datly

“heck and refill lubricators
avery 8 heurs

Fepark at lemst aftep each

[
2,000 nours of operation;
cisin bearing at same time

Repack at least every 6 months

Fill when plant 1s sterted and

check menthly; chesge o1l an-
nually e
7
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General and Technical Maintenance

The responsibility for maintenance of the plant and its assemblies falls
on the senior engineer, shift engineers, and assisiant =ngineers (firemen).

‘At the end of & shift, the plant is carefully cleaned and the boiler blown
off at a steam pressure of about 5 atmospherss, In winter, external cleshing
of the plant mus: be especially thorough and no ice must be permitted to form
under the floor ¢f the plant and cn the ends of pires running outside; measures
mist be taken to prevent possible freezing of water or condensate in the pipe-
lines, valves, ani tanks,

General srni technical inspections and T2peirs are performed, accerding to
plen; in the following sequence:

1. Daily inspection

.

2. Technizel maintenance No 1 - . #fter e8chi 30 Lours of operation (ap-
proximately weekly)

3. Tecrnical maintenance No Z .. after sa-s £00 heurs of operation {ap-
preximately aonthly)

L. Technical mairvenance Fa ¥ .. after esen 1 0O ncurs of operation.

Lighs repatr work suzh as replacement of wern TaY pErts 16 performed at
each tecnniqal inspecticn us requirad,

Thus far, ne ex®ensive experisn:e tn the creraticn of stesm mobile electric
povwer planiz hus bezen accumulated ard 1t fs ALffioni- ve determine the exact
times whern medium and ~apital repalrs sheuld be nade, Awvever, in comparison
with other similar rilanss t¢ may be estimated ‘hat medivm repairs should be
17 orure of opereticn, capital repairs after 5,000-6,000
4 Swpital repalrs cugat ‘o be mace i spe-ial macnine repair

ISale

' ri

made arter «
¢ houra. Mediur
’ s8hops or a% & rermi- plant.

Dail Tospesti::

LY

1]

Before thne plans 1= started, the brigade whLich operates it mst check

all assemblies and 7ee that sufficient #aler, rusi, ludricants, and tools are
i hapd, It must ohech the water level in ine bolier and £111 the fresh water
tank, if recemsar,, wiat, 2leen the askh pit, Walle the boliler 16 being
heated, 1t must zoupoii all fittings and flange 32inns und ctop any leaks
Adscoverad while - Lrepture 13 deloaw 5 avmospheres,  The manoneter i@ checked
for accuracy. Ynap boiler pressure resches 25 e‘rispreres, ihe safety valves
are tested,

The feel pumps 4<re checked snt Lapricaned, if veces:ury, The erankease
and pressare Luhitcat e 211 I:vels are . ded, 1f needed. 1In
winter, 1ne o1l should be preteated to o > degrees V<fors addition. Refore
the sicam epyooe ‘s tarted, 1v is ascertained +has the g7Vernor stande at zero;
at the same tian v ocondercate 1s drained,

Several times 4 -:ng the shift it wili te neceisary to check the 31l in .
the crark-ase and presiure lubricater and to lubricate friction parts with an
o1l can. Whilie the plant 1s in opera~ion, 11 18 neiedsary to check all eles-
trical instrements cerefully, see that the sutomatic <irecuit breakers are work-
ing, prevent overioading of the plait, and wat:h the sondenser unit, filters,
and 8ll other asgemblies,

-5

USLRICTED

RESTRIGTED

Sanitized Copy Approved for Release 2011/10/17 : CIA-RDP80-00809A000700030673-0



- . i B I L4

Sanitized Copy Approved for Release 2011/10/17 : CIA-RDP80-00809A000700030673-0

r i

RESTRIGTED
RESTKICTED STAT

Technical Maintenance No 1 ™~ AR}

The tightness of all flange joints 1s checked, and steam leakages are =
eliminated; the boiler walls and insulaticn are checiked and repaired; the ‘i;
steam pipes are checked.

The valve clearances of the steam engine are checked and steam distri- ~
bution is regulated. If necessary, the steam engine's governor, throttle
valve, ang reduction valve are adjusted. . $ g

If 1t is time, the gear cases are drained, cleaned, and fresh oil in- ] i A T”ﬁ

stalled. The oll filter 18 cleaned, and thesressure lutricator and 1its .
packings are checked. »

The plates in the oll separator are thor:ughly cleaned vwith steam and
kerosene, The oil layer 1s removed from the surface of the condensate in the
condensate tenks.

The filters for water preparation ars cleaned; the Wofatit filter ig
restored with table 9alt (depending cn the Lardness of the water, this opera.
tion mey alsc be performed between techrical meintenances No 1},

The electri. generator and electri: dirtvibution mechanisms are in-
apected end cleared of dust and dirt; the collecter and generator contact
rings are zleaned and polished, The centact fastenings and terminal '
clamps are checked and tightened, The tatteries f:or emergency lighting
as well es the charging mechanisa are -leaned and checked.

Techriical Maintenance lo 2

- Soot and ashes are remcved from the bLetler flue. Scale ang 811t ac-
cumulation in the ‘boiler cullector and dlstribution tubes 1s checked, as
1s bearing tigh‘ness in the crumpshsf® coune ting rods of the steanm engine.

A check 1s made as to whether the stean engine, =lectric generator, and
other assemblies arv Tastened securely to thets fourdations; 1f necessary,
they are seered.

Technical Maintenan:ce No ?

The boiler 1s givern o thorough cleaning., All watec is drained from the
boiler. The flange in the bettom of the boiler drum ic opened, The flanges
of the coliector and Jdistritutiorn pipes are renmcved. in case the boiler has
become clogged, the pligs from the rear ends of the -cnvess:ve condenser
tubes are alse removed,

The steam distritution system ¢f tne steam engine, all valve springs, and
valve pley are checked, The tightness of seals and packings and the working
order of .'i Tiuer are checked.

The steam ergi. < i¢ disassembled and the couditien of Lhe crankshaft
connecting ro¢, cylinier walis, and guide cams inspected. The drive mechanism

of the camshaft is checked and tightened. All bearings are inapected. Scale
is removed from the bottoms of the platons and from the valve seats,

el
- O -

RESTRICTED {

RESTRICTED

Sanitized Copy Approved for Release 2011/10/17 : CIA RDP80-00809A000700030673-0



r

nitized Copy Approved for Release 2011/10/17 : CIA-RDP80-00809A000700030673-0

r .
RESTRICTED

The radiators and condensate tanks are cleaned. The cooling surfaces of
the radiators are blovn off and cleaned of dust and dirt,

. The filters for vater preparation are cleaned and, 1if necessary, the
quartz sand in the gravel filter and the Wofatit in the water-softening filter
replaced. .

The electric generator is inspected and the armature removed. If needed,
the commutator sections and 8lip rings are ground and the carbop brushes of
the slip rings replaced.

A full inspection of the electrical distribution equipwent is made. The
conditi_on of the exhaust fan motor 1s checked.

The feed pumps are disassembled and inspected. Wern-cut parte are re-
placed and new stuffing box packing instelled. All water pipes are checked.

Not less than once annually, it 1s necessary to check all control and
meaguring instruments and protective devices. Tnis is accomplished by sending
them to a special laboratory or testing them with special calibration instru.
ments,

The cited 1ists of operations to be performed by way of technical main-
tenance are nct exhaustive, The workers servicing the plant ure cbligated
to keep it in condition and strictly to observe factory instructions for its
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